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Summary 

Heterobimetallic complexes such as [r) -areneMCl( SPPhz )z Pt( Sz CNEtz )] 
(I, M = Ru, OS) and [q-CgMe,RhCl(SPPh,),Pt(S,CNEt,)] (II) have been syn- 
thesised by reaction of NEtzHz [ Pt( Sz CNEt, )(Ph,PS)2 ] with either 
[M(n-arene)Cl,], or [Rh(n-CgMe,)C1,], (2/l) molar ratio). Further reactions 
of I include facile chloride displacement with a range of neutral ligands L to 
give [q-areneML(SPPh,),Pt(S,CNEt,)]’ (III) cations and formation of tri- and 
penta-metallic species on treatment with more [ Pt( Sz CNE& )(Ph, PS)2 I-. 

In the last decade, extensive studies on the synthesis and reactivity of the 
binuclear complexes [Ru(n-arene)Cl,], (arene = C6H6, p-MeC,H,CHMe,, 
&Me, etc.) have been published [l] . Such studies include bridge cleavage 
reactions with a variety of Lewis bases L to give [ Ru(n-arene)Cl, L] or 
[ Ru(s-arene)CILz ] + and with anionic ligands such as - SzPRz , - O2 CR [ 21 
(L-L) to afford either [ Ru(g-arene)Cl(L-L)] or [ Ru(v-arene)(L-L),] . A 
wide range of homo-binuclear triple bridged cations of type [ Ru2X3 - 
(n-arene)z]’ (X = Cl, Br, I, OH, OR, SR), [3] [Ru,HXY(n-arene)z]+ (X = Y = 
Cl, OCOMe, OCOCF,; X = Cl, Y = OCOMe or OCOCF3) [4] and homo-tetra- 
nuclear cations such as [ Ru(T& H6 )( OH)] 4 4+ [ 51 and [ Ru, (n-Cs Hs )4 - 
(p z -OH), (p4 -01 *+ [ 61 are also available. 

In this communication we report the high yield synthesis and some reac- 
tions of novel hetero-bimetallic and multimetallic compounds containing the 
(n-arene)Ru= moiety and related complexes incorporating (q arene)O& and 
(v-C5 Me, )Rhm fragments. 

Thus, reaction of [Ru(n-arene)Cl,], with NEt2H2[Pt(S2CNEt2)- 
(Ph2PS)2] [ 71 (l/2 molar ratio) in chloroform at ambient temperature gives, 
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(1a:M = Ru,X= Y = S; 

Ib:M = os,x= Y = s; 

Ic:M = Ru,X=Y = 0; 

Id:M = Ru,X=O;Y = S) 

on addition of methanol, high yields (75%) of the red solids [(n-arene)- 
RuC1(SPPh,)zPt(SzCNEtz)] (Ia) (arene = C6H6,p-MeC6H,CHMez). The same 
products are formed by treatment of [ Ru(r)-arene)Cl(OCOMe)] with an equi- 
molar amount of the [Pt(S2CNEt2)(PhzPS)2]- anion. Similarly, reaction of 
NE&H2 [Pt(S,CNEt,)(Ph,PS),] with either [OS@-MeCbH,CHMe,)C1,], or 
[Rh(q-CSMeS)C1,‘Jz (in 2/l molar ratio) gives high yields of the corresponding 
yellow [rl-p-MeC6H4CHMez)OsC1(SPPh,),Pt(S,CNEt,)] (Ib) and dark red 
[(?&Me,)RhCl(SPPh,),Pt(S,CNEt,)] (II) respectively*. 

Me 

Likewise, preliminary studies indicate that treatment of [ Ru(g-arene)Cl, I2 
with the anions [Pt(S,CNEt,)(Ph,PO),]- and [Pt(SzCNEt,)(Ph,PO)PhzPS]- 
[ 71 (in l/2 molar ratio) yield the bimetallic complexes Ic and Id respectively. 

Reaction of Ia or Ib with neutral liiands (L) under relatively mild condi- 
tions, followed by addition of methanolic solutions of Na[ BPh4 ] precipitates 
the heterobimetallic cations [ (arene)ML( SPPhz )z Pt( Sz CNEtz )]BPh4 (III) 
(L = PPh3, PEtPh,, CO, ‘PhGCH etc.). These cations can also be prepared 
in some instances by reaction of the monomers [M(n arene)Cl,L] with 
equimolar amounts of [ Pt(S, CNEtz )(Ph,PS)2 ]- *. 

If Ia (arene = C6H6) is treated in chloroform with more [Pt(SzCNEtz )- 
(Ph,PS),]- (2/l molar ratio), the novel pentametallic cation IV is produced, 
whereas with equimolar ratios of Ia and the platinum anion, spectroscopic 

*All these complexes have been fully character4se.d by elemental analyses, IR and ‘H. 3’P- (1H) and 
15C-(1H} NMR spectroscopy. 
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evidence indicates the in situ formation of the trimetallic compound V con- 
taining bidentate and unidentate [Pt(S,CNEt,)(Ph,PS)2]- groups. 

Further studies on the stoichiometric and catalytic reactions of these com- 
pounds, including attempts to synthesise even more exotic multime~lic 
species starting from compounds of type V, e.g. [ (Et~NCS~)Pt(Ph~PS)* - 
(arene)Ru-p-fSPPhzPt(S2CNEt2)PPh2S) 0s(arene)(SPPh2),Pt(S2CNEtz]’ 
etc. are now in progress. 
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